Halichoerus grypus male conflict pinniped seismic signalling substrate vibrations Communication via substrate vibrations can convey information on conspecific presence, individual quality, group cohesion and/or allow for predator avoidance. Although studies have identified that various species use this modality, few studies on mammalian taxa have investigated whether the information contained in substrate vibrations is a reliable indicator of resource-holding potential (RHP). The grey seal, Halichoerus grypus, breeding colony at Donna Nook, U.K., is part of a limited geographical region where the Body Slap (BS) behaviour is performed during maleemale conflicts. This behaviour is thought to have a mechanical component. We examined whether the magnitude of the BS substrate vibrations contained reliable information on male mass and size as measures of RHP, and whether reliability varied across environmental conditions. To test this, we deployed seismometers during the breeding season that recorded continuous seismic data over a frequency bandwidth of 0.03e500 Hz. Locations and times of BS events performed by individual males were recorded, matched with the seismic data, and a distance-corrected magnitude was calculated for each event. Our results demonstrate the BS generates a stereotyped seismic signature measurable up to 126.3 m away. We found a positive correlation between the maximum and mean magnitudes of the substrate-borne vibrations and a male's length. Dampness of the sand substrate had no effect on magnitude. Results of this study confirm that the maximum magnitude substrate vibrations generated by the BS behaviour is an indicator of male size and that the substrate-borne vibrations are reliable across varying environmental conditions.
We found a positive correlation between the maximum and mean magnitudes of the substrate-borne vibrations and a male's length. Dampness of the sand substrate had no effect on magnitude. Results of this study confirm that the maximum magnitude substrate vibrations generated by the BS behaviour is an indicator of male size and that the substrate-borne vibrations are reliable across varying environmental conditions. © 2014 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Resource-holding potential (RHP) is a representation of an individual's ability to win in a contest, and, as such, is often positively correlated with size, mass or ornamentation (Carlini, Poljak, Daneri, Marquez, & Negrete, 2006; Insley & Holt, 2011; Smith, 1979; Sneddon, Huntingford, & Taylor, 1997; Vannoni & McElligott, 2008) . Signalling during agonistic interactions has been favoured by selection to convey information regarding these correlates of RHP, which opponents can use in assessment to avoid costly escalations (Arnott & Elwood, 2009; Smith, 1979) . Such signals are particularly common in polygynous systems with intense maleemale competition; for example roaring in male red deer, Cervus elaphus (Clutton-Brock & Albon, 1979) or vocalizations by northern elephant seal bulls, Mirounga angustirostris (Sanvito, Galimberti, & Miller, 2007b) . Although the literature investigating airborne acoustic and visual displays as indicators of male or female RHP is extensive (Arnott & Elwood, 2009; Clutton-Brock & Albon, 1979; Sanvito et al., 2007b; Vannoni & McElligott, 2008) , only a few studies have extended these questions to signals that generate substrate-borne vibrations (Elias, Kasumovic, Punzalan, Andrade, & Mason, 2008; Rivero, Alatalo, Kotiaho, Mappes, & Parri, 2000) . The lack of studies is particularly evident in mammalian systems. Interest in mammalian use of substrate vibrations as a mode of communication has risen in recent years (Hill, 2009; O'ConnellRodwell, 2007) , but has generally focused on the use of vibrations to convey information about the presence of conspecifics (Brownell & Farley, 1979; Randall & Matocq, 1997; Shipley, Stewart, & Bass, 1992) , group cohesion and spacing (O'Connell-Rodwell, 2007) or predator avoidance (Randall, 2001) . Some studies have suggested links (Shipley et al., 1992) , but few have explicitly investigated the use of the characteristics of substrate-borne vibrations as advertisement of male RHP in mammalian systems.
Substrate vibrations generated by signalling are extensively documented across numerous animal taxa; conservative estimates suggest that in the order Insecta alone, a total of 195 000 species
